Neutral and acidic hydrolysis reactions of the third generation anticancer drug oxaliplatin.
The hydrolysis of oxaliplatin, a third generation anticancer drug, is expected to play an important role in the activation of this compound before it reaches DNA. The first and second hydrolysis corresponding to the addition of the first water molecule concomitant with the ring-opening, followed by addition of a second water and loss of the monodentate oxalato ligand, respectively, were studied combining density functional theory (DFT) with the conductor-like dielectric continuum model (CPCM) approach. The reaction was studied in neutral and acidic conditions, and all stationary points have been identified. The computed potential energy surfaces show that, for the neutral hydrolysis, the ring-opening reaction is the rate-limiting process, with an activation barrier of about 28 kcal/mol. For the acid degradation in water, according to experimental data, the reaction is expected to proceed in a faster biphasic process, and the rate-limiting process is the ligand detachment that occurs with a barriers of about 22 kcal/mol. According to the calculated results, we expect that the reaction is favored in acidic conditions and that the monoaquated complex should be the species reacting with DNA.